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Small-Angle neutron scattering (SANS) measurements:
The differential scattering cross-section per unit volume (dΣ/dΩ) as measured for a system of monodisperse particles in a medium can be expressed as [1, 2] (1) wheren denotes the number density of particles, ρ p andρ s are, respectively, the scattering length densities of particle and solvent and V is the volume of the particle. P(Q) is the intraparticle structure factor and S(Q) is the interparticle structure factor. B is a constant term representing incoherent background, which is mainly due to the hydrogen present in the sample.
Intraparticle structure factor P(Q) is decided by the shape and size of the particle and is the square of single-particle form factor F(Q) as determined by
For a spherical particle of radius R, F(Q) is given by
The interparticle structure factor S(Q) depends on the spatial distribution of the micelles. The scattering function shows a correlation peak which indicates significant micelle-micelle interactions. The structure factor S(Q) is given by [3] (4)
is the radial distribution function describing the arrangement of the micelles. If one assumes a hard-sphere nearest neighbour interaction potential between the micelles and the Percus-Yevick approximation [4] for describing the direct correlation between two scattering objects, then the analytical form of the structure factor can be written as
Where R hs , the hard sphere micellar radius and is the physical size of the micelle. φ is the hard sphere volume fraction of the micelles in the solution. G is a function of x = 2 QR hs and φ.
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Due to the presence of large amount of D 2 O in the outer PEO corona, the scattering contrast between the hydrated corona and the solvent shall expected to be poor. So we assume that P(Q) depends only on the hydrophobic core radius. Thus, to fit the experimental neutron scattering data, three unknown parameters, core radius, R c , hard sphere interaction radius, R hs and volume fraction of the micelles, φ have been considered as fitting parameters in the analysis. The aggregation number, N agg , then can be obtained from the knowledge of the core size The polydispersity in size distribution of particle is incorporated using the following integration [5] (7)
Where f(R) is the particle size distribution and usually accounted by a log-normal distribution as given by
Where R med is the median value and σis the standard deviation (polydispersity) of the distribution. The mean radius (R m ) is given byR m = R med exp (σ 2 /2).
The data have been analyzed by comparing the scattering from different models to the experimental data. Throughout the data analysis, corrections were made for instrumental smearing, where the calculated scattering profiles smeared by the appropriate resolution function to compare with the measured data [6] . The fitted parameters in the analysis were optimized using nonlinear least-square fitting program to the model scattering. 
